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(57) Abstract

The present invention is directed to an absorbent article having a
pair of opposed longitudinal edges and including an absorbent assembly
having an inner facing side and an outer facing side, and a backsheet

joined with the outer facing side of the absorbent assembly. The backsheet T S—— 30
includes a formed substrate comprising a first boundary zone having a first

surface pathlenpth and a second boundary zone having a second surface. 32

pathiength. The first and the second surface pathlengths are preferably ~L 54
mecasured when the formed substrate is in a relaxed condition. The 1

backsheet also includes an elongated zone Jocated at least partially between o 32
the first boundary zone and the second boundary zone. The elongated zonc 57 H

comprises incrementally siretched regions which result in the elongated < " — 0

zone being elongated in a first direction of :ielongation and having a third :
surface pathlength measured when the formed substrate is in the relaxed 49 L s &
condition. The third surface pathlength is greater than either the first
pathiength or the second pathlength such that the backsheet takes on a
mazcroscopic three-dimensional configuration when the backsheet is in a

relaxed condition.
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BIAXJALLY CORRUGATED FLEXIBLE SHEET MATERIAL FOR ABSORBENT ARTICLES

FIELD OF THE INVENTION

The present invention relates to formed substrates capable of assuming a
macroscopic three-dimensional configurations, and more parucularly, to flexible
substrates having three-dimensional configurations that can be useful in both durable
and disposable products, including, but not limited to, disposable absorbent aricles
such as disposable diapers, incontinence garments, training pants, feminine hygiene

garments, bandages and the like.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear absorbent articles such as
diapers 10 receive and comain urine and other body exudates. Absorbent articles
function both to contain the discharged materials and 1o isolate these matenals from

the body of the wearer and from the wearer's garments and bed clothing.

Early prior art disposable diapers were generally flat composite sheets which
were fitted to a baby in a flat state or incorporated geometric folding to achieve a
suitable "baby shape.” A major in-use problem with these prior art diapers is that
gaps between the diaper and the baby's body tended to develop due to the semi-rigid
nature of the absorbent body. especially afier the diaper had been worn for a period
of time. The gaps permitted leakage from the disposable diaper, thereby creating
damp or wetted outer clothing and bedding around the baby.

One solution 1o the aforementioned problem is the use of clastics in the leg
openings of the diaper to provide improved fit and containment characteristics. An
example of such a prior art disposable diaper is disclosed in U.S. Pat. No. 3,860,003
issued to Buell on January 14. 1975, While elasticized diapers such as those
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disclosed in Buell have achieved widespread acceptance and commercial success,

the elasticized diapers still have a tendency to gap and therefore leak penodically.

A disposablé diaper which conforms readily 10 the contours of the wearer's
body offers many benefits including comfon, performance, containment and the
like. By more readily conforming to the contours of the body the absorbent article
employing the semi-elastic material of the present invention will fit more snugly,
thereby reducing the likelihood of leakage of bodv exudates. Furher, by
conforming to the contours of the body, the absorbent article employing the three-
dimensional substrate of the present invention will help reduce red marking of the

skin by eliminating the need for excessive tensional forces used 10 shape the article.

The advantages of a three-dimensional article are provided by the

incorporation of one or more formed substrates. Generally, such formed substrates

compnise elongated zones which are incrementally stretched so as to increase their
surface pathlength and boundary zones with shorter surface pathlengths disposed
adjaccnt the elongated zone. The incrementally stetched elongated zone along with

20

30

35

the boundary” zones provides the substrate with a three-dimensional configuration
without added forces or elastics. Thus, three-dimensionai articles, as described
herein, can be manufactured more quickly, easily and inexpensively than similar

products currently in the market, thereby reducing their overall cost.

=+ Thus, an object of the present invention is 10 provide an absorbent article
comprising a formed substrate capable of assuming a macroscopic three-dimensional

configuration.

Anotherobject of the”present ifivention 10 provide an absorbent article with a
topsheet”and/or backsheet Comiprising a formed™ substrate capablé of ‘assuming a

macroscopic three-dimensional configuration in a relaxed condition.

Yet another object of the present invention to provide an absorbent anicle

with a topsheet and/or backsheet comprising a formed substrate capable of assuming

a macroscopic three-dimensional configuration in a relaxed condition without added

elastics.
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These and other objects of the present invention will be more readily
apparent when considered in reference to the following description and when taken

in conjunction with accompanying drawings.

SUMMARY OF THE INVENTION

The present invention is directed to an absorbent anicle having a pair of
opposed longitudinal edges and including an absorbent assembly having an inner
facing side and an outer facing side, and a backsheet joined with the outer facing
side of the absorbent assembly. The backsheet includes a formed substrate
compnising a first boundary zone having a first surface pathlength and a second
boundary zone having a second surface pathlength. The first and the second surface
pathlengths are preferably measured when the formed substrate is in a relaxed
condition. The backsheet also includes an elongated zone located at least pariially
between the first boundary zone and the second boundary zone. The elongated zone
comprises incrementally stretched regions which result in the elongated zone being
clongated in a first direction of elongation and having a third surface pathlength
measured when the formed substrate is in the 1elaxed condition. The third surface
pathlength is greater than either the first pathlength or the second pathlength such
that the backsheet takes on a macroscopic three-dimensional confipuration when the

backsheet 1s in a relaxed condition.
BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will
be better understood from the following description taken in conjunction with the

accompanying drawings in which like reference numerals identify like elements.

FIG. 1 is a plan view of one embodiment of a sanitary napkin of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted

configuration. -

FIG. 2 is a perspective view of the sanitary napkin of FIG. 1 showing the

formed substrate in a macroscopic three-dimensional configuration.
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F1G. 3 s a cross-sectional view of the sanitary napkin of F1G. 2.

F1G. 4 1s one embodiment of the formed substrate of the present invention
shown in a relaxed configuration.

FIG. 5 is an alternative embodiment of the formed substrate of the present
invention shown in a relaxed configuration.

FIG. 6 is another embodiment of the formed substrate of the present
invention shown in a relaxed configuration.

F1G. 7 is another altemative embodiment of the formed substrate of the
present invention shown in a relaxed configuration.

FIG. 8 is yet another altemmative embodiment of the formed substrate of the
present invention shown in a relaxed configuration.

FIG. 9 is one embodiment of an incremental stretching svstem that can be
used 1o form the incremental stretching regions of the present invention.

FIG. 10 is another embodiment of an incremental stretching system that can

be used 10 form the incremental stretching regions of the present invention.

FIG. 11 is a plan view of one embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted

configuration.

FIG. 12 is a plan view of another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted
configuration.

FIG. 13 is a plan view of yet another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted

configuration.
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FI1G. 14 is a plan view of yet another embodiment of a diaper of the present
invention, with the backsheet facing the wviewer, shown in a flat, uncontracted

configuration.

FIG. 15 is a plan view of vet another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted

configuration.

F1G. 16 is a plan view of vet another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat. uncontracted

configuration.
____F1G. 17 is a plan view of vet another embodiment of a diaper of the present
invention, with the backsheet facing the viewer, shown in a flat, uncontracted

configuration.

F1G. 18 is a perspective view of a poriion of one embodiment of the formed

substrate of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

25

30

3s

As used herein, the term "absorbent anicle” refers to devices which absorb
and contain body exudates, and, more specifically, refers 1o devices which are
placed against or in proximity to the body of the wearer to absorb and contain the

various exudates discharged from the body. The term "disposable” is used herein 10

" describe absorbent articles which are not intended to be laundered or otherwise

restored or reused as an absorbent article (i.e., they are intended 10 be discarded after
a single use, and, preferably, to be recycled, composted, or otherwise disposed of in
an environmentally compatible manner). A "unitary” absorbent article refers to

absorbent articles which are formed of separate parts united together to form a

- coordinated entity so that they do not require separate manipulative parts like a

separate holder and liner. Because of their single use nature, low cost materials and
methods of construction are highly desirable in disposable absorbent articles.

While the present invention will be described in the context a formed

substrate capable of assuming a macroscopic thiee-dimensional configuration which
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is suitable for use as a backsheet on a disposable absorbent article such as a
disposable diaper, feminine hygiene garment, catamenial pad, incontinence
parments, training pants, diaper holders and liners, bandages, and the like, the
present invention is in no way limited to such applications. In fact, the present
invention may be practiced to great advantage in many situations where it is desired
to provide a polymeric film or web exhibiting a macroscopic three-dimensional
configuration. Some examples of other uses of the present invention include
packaging materials such as blister packs, liners, or lids; shower caps and other
personal hygiene articles; bags; pouches; covers: tubes: condoms: belts, filters, etc.
The detailed description of one preferred configuration of the present invention and
its use as a backsheet on an absorbent article will allow one skilled in the an 10
readily adapt the present invention to other applications.

A preferred embodiment of a unitary disposable absorbent article of the
present invention is the catamenial pad, sanitary napkin 20 shown in FIG. 1. As
used herein, the term "sanitary napkin" refers 10 an absorbent article which is worn

by females adjacent to the pudendal region generallv exiernal to the urogenital

-~ region,-and which is intended-to absorb and contain menstrual fluids and other

[*]
<o

[N

S

30

vaginal discharges from the wearer's body (e.p.. biood, menses, and urine).
Interlabial devices which reside partially within and partially extemal to the wearer's
vestibule are also within the scope of this invention. As used herein, the term

"pudendal” refers to the externally visible female genitalia.

FIG. 1 is a plan view of a sanitary napkin 20 embodiment of the present
invention in its flat out state with portions of the structure being cut-away to more
clearly show the construction of the sanitary napkin 20 and with the portion of the
sanitary napkin 20"which faces away from the wearer. orienied towards the viewer.
topsheet 24, a liquid impervious backsheet 26 joined to the topsheet 24, and an
absorbent assembly 25 positioned between the topsheet 24 and the backsheet 26.

The sanitary napkin 20 has two surfaces, a bodv-contacting surface or "body
su}fa-cé."'wa—n—d'.é-ga}r—ne‘;{t:fé&r;g or "garment surface". The sanitary napkin 20 is
shown in FI1G. 1 as viewed from its garment surface. The body surface is intended

1o be worn adjacent to the body of the wearer while the garment surface is on the
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opposite side and is intended to be placed adjacent the wearer's undergarments when

the sanitary napkin 20 is worn.

The sanitary napkin 20 also has two centerlines, a longitudinal centerline 100

¢ and a lateral centerline 102. The term "Jongitudinal”, as used herein. refers 10 a line,

axis, or direction in the plane of the sanitary napkin 20 that is generally aligned with

(e.p. approximately parallel with) a vertical plane which bisects the standing wearer

into left and right body halves when the sanitary napkin 20 is wom. The terms

-.- - lateral” and "transverse" as used herein are interchangeable and refer to a line, axis

16" or direction which lies within the plane of the sanitary napkin that is generally

perpendicular to the longitudinal direction (which divides the wearer into front and

back body halves). F1G. 1 also shows that the sanitary napkin 20 has a periphery 30

which is defined by the outer edges of the sanjtarv napkin 20 in which the
“longitudinal edges are designated 32 and the end cdges are designated 34.

In one preferred embodiment of the sanitary napkin 20, the topsheet 24 and

the backsheet 26 have length and width dimensions penerallv larget than those of
the absorbent assembly 25, The topsheet 24 and the backsheet 26 may extend
beyond the edges of the absorbent assembly 25 10 therebyv form the periphery 30 of
20 the sanitary napkin 20.

The absorbent article preferably comprises an absorbent assembly 25. In
preferred embodiments the absorbent assembly 25 preferably comprises an
absorbent core 2B. The absorbent assembly 25 may include anv absorbent core or

25 any other absorbent member which is capable of absorbing and retaining liquids
—such-as-urine-and/or-menses: The absorbent assembly-25-has-an-inner-facing surface
“— 29;an"outer-surface 27; side edges, andendedges. The absorbentassembly 25 may
be manufactured in a wide vanety of sizes and shapes (e.g., rectangular, hour-glass,

oval, dog bone, asymmetric, etc.) and from a wide variety of liquid-absorbent

30 materials commonly used in sanitary napkins and other absorbent articles such as
comminuted wood pulp which is generally referted 10 as airfelt. Examples of other
suitable absorbent materials include creped cellulosic wading; meliblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;
synthetic fibers such as cnmped polyester fibers; peat moss; tissue including tissue

3¢ wraps and tissue laminates; absorbent foams; absorbent sponges; superabsorbent
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polymers: absorbent gelling materials; or any equivalent material or combinations of
matenals.

The configuration and construction of the absorbent assembly 25 and/or the
absorbent core 28 may vary (e.g., the absorbent core may have varying caliper
zones, hydrophilic gradients, superabsorbent gradients, or lower average density and
lower average basis weight acquisition zones; or may comprise one or more layers
or structures). Further, the size and absorbent capacity of the absorbent assembly 25
may be varied 10 accommodate different users. However, the total absorbent

capacity of the absorbent assembly 25 should be compatible with the design loading
and the intended use of the sanitary napkin 20.

Exemplary absorbent structures for use as the absorbent assembly 25 of the
present invention are described in U.S. Pat. No. 4,610,678 issued 1o Weisman et al. )
on September 9, 1986; U.S. Pat. No. 4,834 735 issued to Alemany et al. on May 30,
1989; U.S. Pat. No. 4,950,264 issued to Osborn on August 21, 1990; and European
Patent Application No. 0 198 683, The Procter & Gamble Company, published
October 22, 1986 in the name of Duenk. et al. Each of these references is
incorporated herein by reference.

The backsheet 26 and the topsheet 24 are preferably positioned adjacent the
outer surface 27 and the inner surface 29, respectively, of the absorbent assembly 25
and are preferably joined thereto and to each other by attachment means (not shown)
such as those well known in the art. For example, the backsheet 26 and/or the
topsheet 24 may be secured to the absorbent assembly 25 or to each other by a

uniform continuous layer of adhesive, a patierned layer of adhesive or an arrav of

" separate lines; spirals, or spots of adhesive.

Adhesives which have been found to be satisfactory are manufactured by H.
B. Fuller Company of St. Paul, Minnesota and marketed as HL-1258. An example
of a suitable attachment means comprising an opened patiern network of filaments
of adhesive is disclosed in U.S. Pat. No. 4,573,986 issued to Minetola. et al. on

" March 4, 1986. and which is mcorporated herein by reference. Another suitable

attachment means comprising several lines of adhesive filaments swirled into a
pattern is illustrated by the apparatus and methods shown in U.S. Pat. No. 3,911,173
issued to Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996 issued to Ziecker
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et al. on November 22, 1978; and U.S. Pat. No. 4.842,666 issued to Werenicz on
June 27. 1989. Each of these patents are incorporated herein by reference.
Aliernatively, the attachment means may comprise heat bonds, pressure bonds,
ulrasonic bonds, dynamic mechanical bonds, or any other suitable attachment

means or combinations of these attachment means as are known in the an.

The topsheet 24 is preferably compliant, soft feeling and non-irmitating to the
wearer's skin. Further, the topsheet 24 is liquid pervious pemmitting liquids (e.g.,
menses and/or urine) to readily penetrate through its thickness. Suitable topsheet 24
may be manufactured from a wide range of materials such as woven and nonwoven
materials; polymeric materials such as apertured formed thermoplastic films,
apertured plastic films, and hydroformed thermoplastic films; porous foams:
reticulated foams; reticulated thermoplastic  films; and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural fibers (e.g.,
wood or cotion fibers), synthetic fibers (e.g., polymeric fibers such as polyester,
polypropylene or polyethylene fibers) or from a combination of natural and
‘synthetic fibers. A preferred topsheet comprises an apertured formed film.
Apertured formed films are preferred for the topsheet because they are pervious to
body exudates and yet non-absorbent and have a reduced tendency to allow liquids
1o pass back through and rewet the wearer's skin. Thus, the surface of the formed
film~which is in—contact with-the-body remains dry, thereby reducing body soiling
and creating a more comfortable feel for the wearer. Suitable formed films are
described in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975; U.S.
Pat. No. 4,324,246 issued to Mullane, et al. on Apnl 13, 1982; U.S. Pat. No.
4,342,314 issued to Radel et al. on August 3, 1982; U.S. Pat. No. 4,463,045 issued

30

35

1o Ahr et al. on July 31,71994; and U.S. Pat. No. 5,006,394 issued to Baird on Apnl
9, 1991. Each of these patents are incorporated herein by reference. The preferred
topsheet for the present invention is a formed film described in one or more of the
above patents and marketed on sanitary napkins by The Procter & Gamble Company
of Cincinnati, Ohio as "DRI-WEAVE".

) In -a-—préf'e'ned embodiment of the present invention, the body surface of the
topsheet 24 is hydrophilic so as to help liquid to uansfer through the topsheet 24
faster than if the body surface was not hydrophilic so as to diminish the likelihood
that menstrual fluid will flow off the topsheet rather than flowing into and being

absorbed by the absorbent assembly 25. In a preferred embodiment where the
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topsheet is a formed film. surfactant is incorporated into the polymeric materials of
the formed film such as is described in U.S. Patent Application Serial No.
08/072.660. entitled "Absorbent Article Having a a Nonwoven Apertured Film
Coversheet" filed on June 4, 1993 in the names of Aziz, et al., which is incorporated
by reference herein. Alternatively, the body. surface of the outer cover may be made
hydrophilic by treating it with a surfactant such as described in U.S. Patent No.
4,950,260, 1ssued to Osborn on August 21, 1990, which is incorporated by reference
herein.

The backsheet 26 of the present invention is that portion of the sanitary
napkin 20 which is generally positioned away from the wearer's skin and which
prevents the exudates absorbed and contained in the absorbent core 28 from wetting
articles which contact the sanitary napkin 20 such as bedsheets and undergarments.
Thus, the backsheet 26 is preferably impervious to liquids (e.g., menses and/or
urine) and is preferably manufactured from a thin plastic film, although other
flexible liquid impervious materials may also be used. As used herein, the term

"flexible" refers to matenals which are com ham and will readily conform to the
P

20

7€

30

s

pencral shape and contours of article which the malenalq come in contact with. The
backsheet 26 may thus comprise a woven or nonwoven material, polymenic films
such as thermoplastic films of polyethylene or polypropylene, composite materials
such as a film-coated nonwoven material or materials including one or more
apertures—orapertured—regions. Preferably; the backsheet 'is a polyethylene or
polypropylene film having a thickness of from about 0.012 mm (0.5 mil) to about
0.015 mm (2.0 mil). Exemplary polyethylene films are manufactured by Clopay
Corporation of Cincinnati, Ohio under the designation P18-1401 and by Ethyl
Corporation, Visqueen Division, of Terre Haute, Indiana, under the designation XP-
39385. The backsheet 26 is preferably embossed and/or matte finished to provide a

~ more cloth like appearance. Further, the backsheet 26 may permit vapors 10 escape

from the absorbent assembly 25 (i.e.. breathable) while still preventing exudates
from passing through the backsheet 26.

The backsheet ”6 15 preferablx positioned adjacent the inner surface 29 of the
absorbemua—s—s_e.mbly 25 and is preferably joined thereto by any suitable attachment
means known in the art. For example, the backsheet 26 may be secured to the
absorbent assembly 25 by a uniform continuous layer of adhesive, a patterned layer

of adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives
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which have been found 10 be satisfactory are manufactured by H. B. Fuller Company
of St. Paul, Minnesota and marketed as HL-1258. An example of a suitable
attachment mcans comprising an open pattern network of filaments of adhesive is
disclosed in U.S. Patent 4,573,986 enntled "Disposable Waste-Containment
Garment"”, which issued to Minetola et al. on March 4, 1986. Another suitable
attachment means comprising several lines of adhesive filaments swirled into a
spiral pattern is illustrated by the apparatus and methods shown in U.S. Patent
3,911,173 issued 1o Sprague, J1. on October 7, 1975; U.S. Patent 4,785.996 issued 10
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz
on June 27, 1989. Each of these patents are incorporated herein by reference.
Altemnatively, the attachment means may comprise heat bonds, pressure bonds,
ulgasonic bonds, dynamic mechanical bonds, or any other suitable attachment

means or combinations of these attachment means as are known in the art.

In a preferred embodiment of the present invention, the backsheet 26

comprises a formed substrate 80. As used herein, the term "formed substrate" refers

10 a substrate that has been mechanically manipulated so as to provide the substrate
with the ability 1o assume a macroscopic, three-dimensional structure or geometry
while in a relaxed state. As used herein, the term "relaxed condition” refers to the

condition of a substrate or a portion of a substrate that has no extcrnal elongation

-—forces - being—-applied—-—The - formed--substrate - 80 having..a..macroscopic three-

23

30

dimensional configuration has a number of advantages. The formed substrate 80
when used as a backsheet on a disposable absorbent article such as a diaper or
sanitary napkin can be made to more readily conform to the contours of the wearer's
body via the macroscopic three-dimensional configuration. By more readily
Conforming to the contours of the wearer's body, the absorbent article employing the
formed substrate 80 of the present invention will fit more snugly thereby reducing
leakage of body exudates. Furthermore, by conforming to the contours of the
wearer's body, the absorbent article employing the substrate of the present invention
will reduce red marking of the skin as the absorbent anicle can be designed to
reduce excessive tensional forces.

The Formed Substrate:

Figure 1 shows one embodiment of the formed substrate 80 of the present

invention. The formed substrate 80 is shown in a macroscopically uncontracted
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configuration; a force has been applied 10 the formed subsuétc 80 to extend the
substrate such that it is in a macroscopically relatively planar configuration. (As
used herein, the term "relatively planar" refers to objects having at least one surface
that lies substantially within a singie plane.) At least a portion of the formed
substrate 80 comprises regions of incremental suetching. As used herein, the terms
"incremental  stretching” or “incrememually sueiched” refer to intermittently
mechanically elongated regions of a substrate having a multiplicity of smalier
increments which have been individually stretched beyond the plastic yield point of

the material 1o effect permanent elongation.

Any suitable method for providing incrementally suetched regions in the
substrate may be used. Some nonlimiting preferred methods for providing the
incrementally stretched regions are described in detail in U.S. Patent 5,143.679
entitled "Method For Sequentially Stretching Zero Strain Suetch Laminate Web To
Impart Elasticity Thereto Without Rupturing The Web" issued to Weber et al. on
September 1, 1992, which is hereby incorporated by reference. (Although the
Weber et al. patent referenced above a method for scquentially stretching a laminate
web, it 1s recognized that such methods may be used to stretch any suitable web.
including single ply and multiple ply webs, films laminates eic.) Alternatively, the
formed substrate 80 of the present invention may be provided with incrementally
stretched region by methods as described in U.S. Patent No. 5,518,801 entitled Web
Materials Exhibiting Elastic-Like Behavior, which issued 1o Chappell, et, al. on May
21, 1996, which is also incorporated by reference herein.

As shown in Figures 1, 4-8 and 11-18, the formed substrate 80 preferably
comprises an elongated 2one 52, a pair of boundary zones 50, and a transition zone
57 disposed at least partially between the elongated zone 52 and the boundary zone
50. (The wansition zone 57 is that portion of the substrate S0 which comprises
charactenistics of both the elongated zone 52 and the boundary zone 50.) The
elongated zone 52 comprises incrementally stretched regions 54 which result in the
elongated zone 52 being elongated or extended in a first direction of elongation 90.
In one preferred embodiment, the first boundary zone 49 has a first surface
pathlength 82, the second boundary zone 51 has a second surface pathlength 84 and
the elongated zone 52 has a third surface pathlength 86, examples of which are
shown in Figure 18. (As used herein, the term "surface pathlength" refers to a
measurement along the topographic surface of the region or zone in question in a
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direction generally parallel to an axis. The term "generally parallel” refers to an
onentation berween axes, elements or a combination of axes and elements whereby
the subtended angle formed by the axes or elements being compared is less than 45
degrees. The term "generally perpendicular” refers 10 an orientation berween axes,
s elements or a combination of axes and elements whereby the subtended angle
formed by the axes or elements being compared is greater than 45 degiees.) The

surface pathlength of each element is preferably measured as described below.

- The clongated zone 52 which is preferably located at least partially between

1o the boundary zones 49 and 51 is incrementally stretched to give it a longer relaxed
surface pathlength than the relaxed surface pathlength of either or both of the
boundary zones 49 and 51. This difference in pathiengths allows the substrate 80 to

take on a three-dimensional shape in a relaxed state without the use of elastics. In
some preferred embodiments, it may be desirable to join the formed substrate 80 to

1« another element of the absorbent article which may help maintain the substrate in a
three-dimensional configuration. This may help ensure that the formed substrate 80

" “and thus the absorbent article, is-provided in a three-dimensional shape. Otherwise.

the anicle may force the formed substrate into a relatively planar configuration.

20 It should be noted that the boundary zones 50 may take on any number of

- - —-—shapes;-so-long-as-at-least-a-portion-of-each-of-the-boundary-zones-50 is-adjacent to
at Jeast a portion of elongated zone 52. Thus, the transition zones 57 may be linear
(Figures 4-6) or curvilinear (Figures 7-8), solid (Figures 4-8) or interminent (Figure

5), or any combination thereof. Further, while the formed substrate 80 mayv

2+ comprise a single, generally regular elongated zone 52, the formed substrate 80 may
77T Tcomprisé more than one elongated zone 527 For example; the elongated zones 52
may comprise a series of "bubbles” of incremental stretching interconnected 10 one
another to fit the buttocks of a baby. In addition, the formed substrate 80 may
comprise regions of differential incremental streiching or may comprise several

30 different types or directions of incremental stretching in any elongated zone 52. As
used herein, the phrase "differential incremental stretching” refers to incremental

~ suetching that provides the particular regions of the substrate with different shape
and/or stretch characteristics. (Generally, different regions comprising differential
incremental  stretching will have different surface pathlengths. However,

3¢ embodiments ar¢ contemplaled wherein regions with differential incremental
stretching will have the same surface pathlength.) Example of differential
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incremental stretching would include, but are not limited to regions of the substrate
that have been subjected 10 more than one method of incremental stretching,
differing amounts of strain within a region of incrememal stretching or differing

patierns of incremental stretching within the panicular region.

The boundary zone(s) 50 and the elongated zone(s) 52 may compnse the
same or different materials. For example, it mav be desirable for the boundary
zone(s) 50 to be somewhat elastic and the elongated zone(s) 52 to be substantialiy
inelastic. Other different characteristics may also be desirable such as those that

1o relate to stffness, softness, texture, absorbency, permeability, strength, color or
aesthetic qualities, etc. One approach to provide different characteristics in different
zones may be 10 choose a substrate having differing properties within the substrate
provided by chemical, mechanical or other means. In one preferred embodiment, at
least a portion of the boundary zone(s) 52 may be ring-rolled or incrementally

1< stretched as described below.

The boundary zones 49 and 51 are separated from the elongated zone 52 by a
transition zone 57. Within the wansition zone 57, the surface topographyv of the
formec substrate 80 transitions 10 accommodate the change from the surface

20 _pathiength in the boundary zones 50 10 the elongated pethlength of the elongated
zone 52. The width of the transition zone 57 may vary. Generally, the wider the
- . uansition zone.57,.the more gentle the transition berween the boundary zones 50 and
the elongated zone 52. The transition between the boundary zone 50 and elongated
zone 52 is usually visually apparent by a change in surface appearance, but
22 idemtification may require microscopic study. A border line 56 is established
generally in the center of the transition zone, for the purposes of determining which
- = - ——direction 10 measure surface pathlength. One example of a border line 56 is shown
in Figure 18.

30 Figure 18 is an enlarged perspective view of a portion of one embodiment of
a poriion of a formed substrate 80 of the present invention in which the topologically
flat, unaltered surface of the boundary zone S0 transitions to the rippled or pleated
incrementally stretched surface in the elongated zone 52. The transition occurs over
a surface consisting of the tnangular ends which must exist in order for the surface

3¢ 1o be continuous. One skilled in the art will recognize that other geometries could
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arise depending on the nature of the method used for incrementally stretching the

clongated zone 52.

The boundary zones 50 may comprise an unaltered substrate, or may

¢ comprise incrementally stretched regions. However, the boundary zone 50 should
have a surface pathlength which is shorter than the surface pathlength of the
elongated zone 52. Further, the boundary zones 50 may also be gathered by
application of a suretched elastic or other means or may itself have elastic, semi-

- elastic, or plastic swetch characteristics. Ahemately the boundary zone 50 may

10 compnse a structural elastic-like film material, as described herein.

Measuring Surface Pathlength:

"Surface pathiength” or "pathlength” is defined as a length of a substate or
1 any portion thereof measured on the surface of the formed substrate 80 generally
parallel to the border 56, as shown in Figure 18, between the elongated zone 52 and

--the boundary zone when the portion of the formed substrate-80 is measured in an
untensioned state. The surface pathlength is equivalent to the straight line spatial
distance between opposite ends of the portion of the formed substrate when the

20 substrate 1s pulled flat, without generating any tension in the formed substrate 80,
--—eliminating-geometric folds;-bends;-wrinkles;-or-other-"out of plane” structures. If
the. substrate is very flexible, as is common for the substrate materials typically used
in absorbent articles, it can normally be stretched into a substantially flat condition
without significant tension. However, it should be recognized by those skilled in the
25 art that if the geometnc folds, bends, wrinkles, or other "out of plane” structures are

sufficiently stiff so as to require tension in the subsirate 10 flaten them, surface
" pathlength must be measured by other known means. One éxample of measuring
surface pathlength without pulling the substrate flat is described in U.S. Patent No.
5,518,801 entitled Web Materials Exhibiting Elastic-Like Behavior, which issued to
30 Chappell, et, al. on May 21, 1996, which is hereby incorporated herein by reference.

For simple geometnies such as that shown in Figures | and 11-14 where the
boundary zones are straight and parallel to each other, and the elongated zone 52 is
generally uniformly elongated in one direction parallel to the border line 56, surface

35 pathlength can be measured relatively easily. The boundary zone 50 and the

adjacent eiongated zone 52 are cut apan generally along the border line 56 dividing
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the two zones. Each zone is then extended 1o be as flat as possible without inducing
tension. The Jength of each piece is then measured along the border line 56. The
elongated zone 52 should be cut to exclude the transition zone 57 located between
the boundary zone(s) 50 and the elongated zone 52. If the transition zone 57 is left
s afiached 10 the elongation zone 52 the transition zone 52 may cause problems

properly measuning the surface pathlength of the elongated zone 52 and/or the
boundary zone(s) 50.

For more complicated geometries, procedures should be used to take into

10 account the effect of the geometry. Instead of measuring the pathlength of the
elongated zone 52 as a whole, it may be easier 10 get a proper measurement if the
formed substrate 80 is cut into narrow strips that are parallel to the boundary zone
50. For example, in cases involving boundary zone(s) 50 with curved edges. the
curved border line 56 between the elongated zone 52 and boundary zone(s) 50 may
15 be dmded into segments which can be reasonably approximated by straight lines.
The segments are marked in both the boundary zone 50 and the elongated zone 52
by lines drawn perpendicular to the border line 56. A sum of the pathlengths
-~ measured 1s determined for-each zone-(i.e. the sum- of thepathlengths of all the

scgments measured generally equidisiant from the border). In the case of curvilinear

v orimegularly shaped elements, it may be more convenient to use a linear axis which

[}

represents an average of the curvilinear element.

While the test method described above is useful for many of the substrates of
the present invention it is recognized that the test method may have to be modified
22 to accommodate some of the more complex substrate materials within the scope of

the present invention.

"Method of Making the Formed Substrate:

30 Preferred methods of forming the formed substrate(s) 80 of the present
invention include, but are not limited 1o embossing by mating plates or rolls,
thermoforming, high pressure hydraulic forming, or casting.

Preferably, an incremental stretching system is employed in elongating the

[ve)
rs

elongated zone 52 of the present invention. One preferred incremental stretching

svstem 300 is shown in FIG. 10. Incremental stretching system 300 preferably
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includes a pair of intermeshing incremental siretching roll 302 and 304. Roller 302
includes a plurality of teeth 306 and comresponding prooves 307 which are
interrupted by zones of no tecth 316 which create the boundary zones 50. Roller
304 includes a plurality of teeth 308 and corresponding grooves 309 which extend
about the entire circumferences of rolier 304, The teeth 306 on roller 302 intermesh
with or engage grooves 309 on roller 304, whiie the teeth 308 on roller 309
intermesh with or engage grooves 307 on roller 302. As a web, such as web 312 is
passed between incrementa) stretching rollers 302 and 304, web 312 is stretched
and/or elongated producing incrementally stretched regions 314 causing the web 312
10 be elongated in the cross-machine direction indicated generally by arrows 315,
The portion of the web 312 passing between the smooth portions 316 of the rolle
302 and the roller 304 will be generally unstrained and thus, will become boundary
zones 50. The exact configuration, spacing, dimensions, and overlap of opposing
teeth and grooves and rollers 302 and 304 can be adjusted, as desired, 10 produce the
desired results,

"7 Referring now to Figure 9 there is shown another incremental stretching
svstem 350. Incremental stretching system 350 includes a pair of intermeshing
rollers 352 and 354. Roller 352 includes smooth or grooved portions 355 and 356
spaced on either side of a tooth portion 357. Similarly, rolier 354 includes a pair of
smooth or grooved portions-358 and 359 spaced on either side of a tooth portion
360. - Tooth portions 357 and 360 respectively preferably extend about the entire
circumference of rolls 302 and 304. Thus, a web material passing between rol] 352
and 354 is suained in a discrete portions corresponding to portions 307 and 310

which intermesh with one another to create strained and unstrained areas in the

material passinig between rollérs 3527and 354. ‘ThisrésultsTiniat least those portions
of the web being subjected to the incremental suretching being elongated in at least
the machine direction. The portions of the maternial passing between smooth
portions 355 and 359, and smooth portions 356 and 358. respectively, will be

generally unsuained and will remain in generally its precursor condition unless

- otherwise processed. The material which has been subjected to processing in rollers

35

352 and 354 will have two boundary zones 50 spaced apart by the elongated zone 52
having strained and unstrained areas, resembling the formed substrate 80 as shown
in FIG. 1.
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Yet another suitable embodiment of a suitable incremental stretching method
which may be emploved in making the intermediate elongated zone/s of the present
invention are set forth in U.S. Patent 5,143,679 entitled "Method For Sequentially
Stretching Zero Strain Stretch Laminate Web To Impart Elasticity Thereto Without

s Rupturing The Web" issued to Weber et al. on September 1, 1992, and U.S. Patent
No. 5,518,801 entitled Web Matenals Exhibiting Elastic-Like Behavior, which

issued to Chappell, et, al. on May 21, 1996, each of which is incorporated by
reference herein.

0 The choice of incremental stretch method and width and geometry of the

transition zone may reflect aesthetic choices, susceptibility of materials to abrupt
changes in pathlength, compatibility with the process used 1o make the substrate,
and other factors recognized by those familiar with the art. Further, depending on
the charactenstics of the matenal comprised in the subsuate, the formed substrate 80

s may be rigid enough 1o retain the desired structure or geometry when it is not

subjected 10 any externally applied force. Alternatively, the formed substrate 80

may lack the ngidity needed to obiain or retain the desired structure or geometry

7 Twithoutan extérmal force. In embodiments such as the sanitary napkin 20 shown in

Figures 1-3. another element of the anicle such as the absorbent core 28. a film or 2

26 laminate bonded to the formed substrate 80 or an adhesive, such as adhesive 60,

Joining an element of the sanitary napkin 20 to the formed substrate 80 may provide

- -~ the-formed-substrate-80-with-the-external-force-necessary for-the formed substrate 80

"~ 1o obtain and maintain a desired macroscopic, three-dimensional structure or
geometry.

Although the incremental suetching is described above as generally
-elongating—the formed “substrate~ 80 7in "€ither the machine diféction or the cross-
" machiné diTection, it is contemplated that any portion of the elongated zone(s) 52, or
any other portion of the formed substrate 80 may be subjected to incremental

30  stretching which elongates the formed substrate 80 or any portion thereof in
directions other than the machine direction or the cross-machine direction. For
example, the incremental stretching may elongate the substrate, or any portion
““thereof, at any angle to the machine or cross-machine direction. (The direction of
elongation in complex patterns such as those shown in Figures 5-8 mayv vary

35 throughout the substrate.) Also, embodiments are contemplated wherein the
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substrate, or portions thereof have been incrementally sireiched so as 1o provide

elongation in more than one direction.

Preferred Embodiments:

The sanitary napkin 20 shown in Figwes 1-3 preferably comprises the
formed substrate 80 of the present invention. Although the formed substrate 80

could be any of a number of elements comprised in the sanitary napkin 20, one

-preferred embodiment, as described above, comprises the formed substrate 80 of the

present invention as the backsheet 26. In the embodiment shown, the formed
substrate 80 compnses an elongated zone 52, at least two boundary zones 50 and a
transition zone 57 disposed between each of the boundary zones 50 and the
elongated zone 52. In a preferred embodiment, the elongated zone 52 comprises
incremental stretched regions 54 that elongate the elongated zone 52 in a direction
generally parallel 10 the Jongitudinal axis 100 of the sanitary napkin 20. Itis also
preferred that the wransition zones 57 extend in a direction generally parallel to the

“Tongitidinal ‘axis 100 @s-well:” In an"especially preferred embodiment, the boundary

zones 50 are generally parallel 10 each other and spaced apart by at least a portion of

the elongated zone 52.

A preferred sanitary napkin 20 has a a pair of opposed longiudinal edges 32
and includes a topsheet 24, a backsheet 26 joined with the topsheet 24 and an
absorbent assembly 25 positioned between the topsheet 24 and the backsheet 26.
The absorbent assembly 25 preferably has an inner facing side 29 and an outer
facing side 27. The topsheet 24 is preferably positioned adjacent the inner facing
side 29 of the absorbent assembly 25 and the backsheet 26 is preferably positioned
adjacent the outer facing side 27 of the absorbent assembly 25.

As shown in Figure 1-3, the backsheet 26 preferably comprises a formed
substrate 80 including an elongated zone 52, and two boundary zones 50, a first
boundary zone 49 and a second boundary zone 51 extending generally parallel 1o
each of the longitudinal edges 32. Preferably, each boundary zone 50 has a width B
between about 0.lcm and about 3.0cm. More preferably, the width B of the
boundary zones 50 is between about 0.2c¢m and about 1.5¢cm. It is also preferred that
the boundary zones 50 be spaced apart between about 1.0cm and about 30.0cm.
More preferably, the boundary zones SO are spaced apart between about 2.0cm and
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about 15.0cm. Even more preferably, the boundary zones 50 are spaced apart
between about 4.0cm and about 10.0cm. Further is has been found that the spacing
of the boundary zones 50 from the longitudinal edges 32 of the sanitary napkin 20
may influence in characteristics of the article. Thus, it has been found that a
preferred spacing of the boundary zones 50 from the longitudinal edges 32 of the
sanitary napkin 20 is between about Omm and about 50mm, more preferably

between about 1 mm and about 30mm, and most preferably between about 2mm and
about Smm.

A wansition zone 57 is preferably disposed between the elongated zone 52
and each of the boundary zones 50. The elongated zone 52 preferably comprises
incrementally stretched regions 54 which result in the elongated zone 52 being
clongated in a first direction of elongation 90. It is also preferred that the first
boundary zone 49 have a first surface pathlength 82, the second boundary zone 51
have a second surface pathlength 84 and the clongated zone 52 have a third surface
pathlength 86, as shown in Figure 18. The first surface pathlength 82 and/or the
second surface pathlength 84 is less than the third surface pathlength 86 of the
elongated zone 52, when the formed substrate 80 is in a relaxed condition. In
preferred embodiments, the elongated zone 52 may have a third surface pathlength
86 which is between about 5% and about 500% greater than the first and second
surface pathlengths 82 and 84 of the boundary zones 50. More preferably, the
surface pathlength of the elongated zone 32 is between about 10% and about 250%
greater than the surface pathlength of the boundary zones 50, and most preferably
the surface pathlength of the elonpated zone 52 is between about 20% and about
100% greater than that the surface pathiength of the boundary zones 50. This
ensures that the elongated zone 52 in conjunction with the boundary zones 50
provide the backsheet 26 with a macroscopic three-dimensional configuration when
the substrate is in a generally relaxed configuration.

Alternative embodimens of preferred absorbent articles may comprise two

- or more formed substrates. In one embodiment the topsheet 24 may comprise a

formed substrate such as formed substrate 80. Further, any of the formed

substrate(s) may comprises regions of differential extensibility, as described herein.

Figures 11-17 are plan views of alternative diaper embodiments of the present

invention in their flat-out, uncontracted state (i.e., with elastic induced contraction
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pulled out) with the porticn of the diapers 40 which faces awav from the wearer
oriented towards the viewer. (As used herein, the 1erm "diaper" refers to absorbent
articles generallv worn by infants 1o absorb and contain bodilv exudates. However,
the such absorbent articles are not limited to those articles worn by infants and may
include adult incontinence products, training pants, menstrual panties and the like.)
The diapers 40 preferably comprises a liquid pervious topsheet 24; a liquid
impervious backsheet 26 joined with the 1opsheet 24 and an absorbent core 28
positioned between the topsheet 24 and the backsheet 26. Each diaper 40 preferably
has a front waist region 70, a rear waist region 74 and a crotch region 72 extending
hetween the front waist region 70 and the rear waist region 74. Further, the diaper

40 preferably has longitudinal side edges 32 and end edpes 34.

Figures 11-17 show preferred embodiments of the diapers 40 in which the
topsheet 24 angd the backsheet 26 may have length and width dimensions generally
larger than those of the absorbent assembly 25. The topsheet 24, the backsheet 26,
and the absorbent assembly may be assembled in a vanety of well known
configurations, and the diapcrs 40 may compnse-other elements such as elasticized
side panels; elasticized leg cuffs; elastic waist feature(s), fastening systems as well
as other features well known in the an. Lxemplary preferred disposable diaper
confipurations are described generally in U.S. Patent 3,860,005 entiiled

Contractable-Side—Porions—for-Disposable-Diaper-which-issued-to-Kenneth B.

- Buell-on=January 14, 11975;- and U.S. Patent No. 5,151,092, entitied "Absorbent

Arnicle With Dynamic Elastic Waist Feature Having A Predisposed Resilient
Flexural Hinge", issued to Kenneth B. Buell et al. on September 29, 1992 which is
incorporated herein by reference. Exemplary fastening systems are described in
U-S7Pat=No74;846;815 issued to-Scripps-on-ulv-1151989; U:S:Pat-No. 4,894,060

“issued fo Ne€stegard on January 16;1990; U.S. Pat. No.74,946,527 issued to Battrell

on August 7, 1990; U.S. Pat. No. 3,848,594 issued to Buell on November 19, 1974,
U.S. Pat. No. Bl 4,662,875 issued to Hiroisu et al. on May S, 1987, each of which 1s
incorporated herein by reference.

3¢

As shown'in Figures 11-17, each diaper 40 preferably comprises at least onc
formed substrate 80. In the embodiment shown, the formed subsuaie 80 is
comprised in the backsheet 26, however, other embodiments are contemplated
wherein the formed substrate 80 is comprised in an any number of other elements in

the diaper 40. In the embodiments shown, the formed substrate 80 compnses an
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elongated zone 52, at least two houndary zones 50 and a transition zone $7 disposed
between each of the boundary zones 50 and the elongated zone 52. The elongated
zone 52 may be elongated in at least a direction penerally paralle] to the lateral axis
112 of the diaper 40, as shown in Figure 11, in at least a direction generally parallel

s to the longitudinal axis 110, as shown in Figure 12, or in more than one direction, as
shown in Figure 13. The wansition zone 57 preferably extends in a direction
generally parallel to the direction in which the elongated zones 52 are extended. In
especially preferred embodiments, as shown in Figures 11-14, the diaper 40 has at
least two boundary zones 50, a first boundary zone 49 and a second boundary zone

10 51. The first and second boundary zones are preferably generally parallel to each
other and spaced apart by at least a portion of the elongated zone 52.

Figures 13-14 show embodiments including at least two pairs of boundary
zones 50 surrounding at least a portion of the elongated zone 52. In such
1+ embodiments, it is preferted that at least two of the boundary zones 50 are generally

parallel 1o each other. Other preferred nonlimiting embodiments include three or
more boundary zones 50 which may completely surround at least a portion of the
~clongated zone 52. Yet other embodiments include boundarv zones 50 which are
disposed in generally rectangular, circular, oval, trapezoidal, hexagonal and diamond

20 shaped configurations, some of which are shown in Figures 15-17.

The boundary zones 50 may take on any shape and-may be-of any size. As
shown in Figure 11, the boundary zones 50 may generally comprise the front and
rear waist regions 70 and 74 of the diaper 40. In a typical medium sized baby

25 diaper, the boundary zones 50 may be spaced apart from about | inch to about 40
inches, more preferably between about 2 inches and about 30 inches., and most

preferably bétweenabotut3 and”about'22'mche's'."lﬁ_zid'di'tib'n, at least a portion of the

~ boundary zones 50 may take on the shape of narrow strands extending along the

longitudinal edges 32 of the diaper 40. In such configurations, one example of
30 which is shown in Figure 13, the portions of the boundary zones SO extending along
the longitudinal edges 32 of the diaper 40 preferably have generally parallel edges
that are between about 1/32 inch and about | inch in width. More preferably, the
~portions of the boundary zones S0 are between about 1/16 inch and about 3/4 inch.
and most preferably between about 1/8 inch and about 1/2 inch, in width.
35
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Prefenred spacing of the boundary zones 50 from the longitudinal edges of
the absorbent core 28 may be, for example, between about € inches and about 10
inches, more preferablv between about 1/8 inch and about 8 inches. 11 should be
noted that in some embodiments, the spacing berween the boundary zones 50 from
the longitudinal edges 32 may vary along the length of the longitudinal edges 32 or
may vary from one side of the diaper 40 to the other.

In preferred embodiments, the elongated zone 52 may have a surface
pathlength which-is befween about 5% and about™500% greater than the surface
pathlength of the boundary zones 50. More preferably, the surface pathiength of the
elongated zone 52 is between about 10% and about 250% greater than the surface
pathlength of the boundary zones 50, and most preferably the surface pathlength of

_the elongated zone 52 is between about 20% and about 100% greater than that the

surface pathlength of the boundary zones 50.

As shown in Figure 13, the diaper 40 may comprise a backsheet 26
more than one direction. It should be noted that the number of directions that the
elongated zone 52 can be elongated in is unlimited except that at least a portion of
the elongated zone 52 must have a surface pathlength that is greater than that of the
surface-pathlength-of-the boundary-zone-50-along-the-transition-zone-57--when the
substrate 80 is in a relaxed condition. Further, the amount of elongation may vary
within the elongated zone 52 or multiple elongated zones may exist within a single
anticle. Figure 14 shows one example of a diaper 40 which has a region of

differential incremental stretching 3. As described above, "differential incremental

3¢

stretching " Tefers 1o incremental stretching that provides the particular regions of the

“substrate with different” shape and/or suetch characteristics. The region(s) of
differential incremental stretching 53 may provide a pocket for bodily exudates or
may provide for improved fit.

The diaper 40 is preferably applied to the wearer by first positioning one of

the waist regions, preferably the rear waist region 74, under the wearer's back. The
remainder of the diaper 40 is then drawn between the wearer's legs such that the
other waist region, preferably the front waist region 70, is positioned across the front
of the wearer. The diaperer then wraps the sides or side panels of the diaper 40

around the waist of the wearer and fastens the rear waist region 74 to the front waisi
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region 70 on each side of the wearer 10 form a waist closure on each side of the

wearer.

While particular embodiments of the present invention have been illustrated

¢ and descnbed, it would be obvious 10 those skilled in the art that various other
changes and modifications can be made without departing from the spint and scope

of the present invention. It is therefore intended to cover in the appended claims all

such changes and modifications that are within the scope of this invention.
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WHAT IS CLAIMED IS:
1. An absorbent anicle having a pair of opposed longitudinal edges, the
absorbent anticle comprising:

an absorbent assembly having an inner facing side and an outer facing side
and preferably comprising a topsheet, a backsheet joined with said 1opsheet,
and an absorbent core positioned between said topsheet and said backsheet,
said topsheet comprising at least a portion of said inner facing side of said
absorbent assembly, and said backsheet being positioned adjacent said outer

facing side of said absorbent assembly;

a backsheet joined with said outer facing side of said absorbent assembly, the

absorbent articlie charactenized in_that said backsheet includes a formed

- substrate comprising:

(a) a first boundary zone having a first surface pathlength and a
" second boundary zone having a second surface pathlength, said first
and said second surface pathlengths measured when said formed

substrate s in a relaxed condition; and

— -~ (b)_an"elongated—zone" located at feast partially between said first
boundary zone and said second boundary zone, said elongated zone
comprising incrementally stretched regions which result in said
elongated zone being elongated in a first direction of elongation, said
elongated zone having a third surface pathlength measured generally

parallel to said first direction of elongation when said formed
" substrate is in said relaxed condition, said third surface pathlength
being greater than either or both said first pathlength and said second
pathlength such that said backsheet takes on a macroscopic three-
dimensional configuration when said backsheet is in said relaxed
condition.

2. A sanitary napkin having a pair of opposed longitudinal edges, the sanitary
napkin comprising:
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a topsheet; a backsheet joined with said topsheet: and an absorbent assembly
positioned between said topsheet and said backsheet, said absorbent
assembly having an inner facing side and an outer facing side, said topsheet
being positioned adjacent said inner facing side of said absorbent assembly
and said backsheet being positioned adjacent said outer facing side of said
absorbent assembly;

the sanitary napking charactenized in that said backsheet includes a formed
substrate comprising:

(a) a first boundary zone extending generally parallel to said
iongitudinal edges, one of said boundary zones having a first surface
pathlength and a second boundary zone having a second surface
pathlength, said first and said second said boundary zones extending
generally paralle] to said longitudinal edges, said first and said second
surface pathlengths measured when said formed substrate is in a
relaxed condition, each said boundary zone having a2 width between
about 0.1cm and about 3.0cm, more preferably said width is between
about 0.2cm and about 1.5cm said boundary zones being spaced apan
berween about 1.0cm and about 30.0 cm more preferably between
about 2.0cm and about 15.0cm, and most preferably berween about
4.0cm and about 10.0cm; and

(b) an elongated zone located at least parially between said first
boundary zone and said second boundary zone, said elongated zone
comprising incrementally stretched regions which result in said
elongated zone being elongated in a first direction of elongation, said
elongated zone having a third surface pathlength measured generally
parallel to said first direction of elongation when said formed
substrate is in said relaxed condition, said third surface pathlength
being greater than either or both said first pathlength and said second
pathlength such that said backsheet takes on a macroscopic three-
dimensional configuration when said backsheet is in said relaxed
condition.
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The absorbent article of any of the preceding claims wherein said first
boundary zone and said second boundary zone exiend generally parallel 10
said longitudinal edges, and said first direction of elongation is penerally
pélal]el 1o said longitudinal edges, or wherein said first boundary zone and
said second boundary zone extend generally perpendicular to said
longitudinal edges and said first direction of elonpation is generally

perpendicular to said longitudinal edges.

The absorbent article of any of the preceding claims wherein said topsheet
includes a second formed substrate comprising a first boundary zone and a
second boundary zone each extending generally parallel to said longitudinal
cdges, said first boundary zone having a first surface pathlength and sad
second boundary zone having a second surface pathlength, both said first and
said second surface pathlength measured when said formed substrate is in a
relaxed condition; and an elongated zone located berween said boundary
zones, said elongated zone comprising incrementally stretched regions which
result in said elongated zone being elongated in a first direction, said
elongated zone having a third surface pathlength measured generally parallel
1o said first direction of elongation when said formed substrate is in said
relaxed condition, said third surface pathlength being greater than either said
first pathlength or said second pathlength such that said topsheet takes on a
macroscopic three-dimensional configuration when said topsheet is in said

relaxed condition.

The absorbent article of any of the preceding claims wherein said formed

substrate comprises regions of differential incremental stretching.

The absorbent article of any of the preceding claims wherein said first and
said second boundary zones are elastomeric.

The absorbent article of any of the preceding claims comprising at least three
boundary zones, said first boundary zone, said second boundary zone and a
third boundary zone.

The absorbent article of any of the preceding claims wherein said boundary

zones completely surround at least a portion of said elongated zone.
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The absorbent article of any of the preceding claims wherein said elongated
zone has regions of incremental stretching which elongates such elongated
zone 1n said first direction of elongation and at least one other direction of
elongation.

The absorbent article of any of the preceding claims wherein said topsheet
includes a second formed substrate comprising a first boundary zone and a
second boundary zone each extending generally perpendicular to said
longitudinal edges, said first boundary zone having a first surface pathlength
and said second boundary zone having a second surface pathlength, both said
first and said second surface pathiength measured when said formed
substrate Is in a relaxed condition; and an elongated zone located between
said boundary zones, said elongated zone comprising incrementally stretched
regions which result in said elongated zone being elongated in a first
direction, said elongated zone having a third surface pathlength measured
generally parallel 10 said first direction of elongation when said formed
substrate is in said relaxed condition, said third surface pathlength being
greater than either said first pathlength or said second pathlength such that
said topsheet takes on a macroscopic three-dimensional configuration when
said topsheet is in said relaxed condition.

Printed from Mimosa 02/03/08 14:07:29 Page: 30



W0 97/47264

C 32—

PCTS97/09978

1713

)
B\ .34\\ —100 __/%

o L K
S v 2
57— S 3 [

T

J\
1%)

B 57

60

Printed from Mimosa 02/03/08 14:07:30 Page: 31



WQ 97/47264 PCT/US97109978

2/13

Printed from Mimosa 02/03/08 14:07:30 Page: 32



WO 97/47264 PCT/US97/09978

3/13
80 —a ~T2
hoeo
50—

LS,\/\ Fig. 4

Fig. 5

Fig. 6

Printed from Mimosa 02/03/08 14:07:30 Page: 33



WO 97/47264 PCT/US97/09978

4/13

80\

52—

80—\

Fig. 8

Printed from Mimosa 02/03/08 14:07:31 Fage: 34



WO 97/47264 PCT/US97/09978

v ]

— =2 ;
—— ¢ v ?
L = — ¢
N\ } =

— 3 K A )

L A VA )
) I

E;é
o
\

s

AT
\UKU\J\ )

Printed from Mimosa 02/03/08 14:07:31 Page: 35



PCT/US97/09978 )

WO 97/47264

6/13

/ 50~/

72

~. Use V56
o

Fig. 11

51~

e 36

Printed from Mimosa 02/03/08 14:07:31 Pag



WO 97/47264 PCT/US97/09978

7/13
40 \\
A 26
}
|
70
i el
| | ~— 24
%0 . . 2
s U I,
A R W a g S
v—+—w_
= .
49 —1 SO R Snay " o
T
56— d——— 56
7z Y S s s s i
! //2 h—w—'ww < —_— 5/
50 —— I
T T 32
i 0 A o ——t——t——
| e 1
X b 4 i\ yﬁj‘“‘ﬁ?
! " .
74 T
|
* A\
‘\ \2g
10

Printed from Mimosa 02/03/08 14:07:32 Page: 37



WO 97/47264

PCT/US97/09978

8713

34
| kY / 2
i \ /
| \ |
| \ | '
70 |
i | I ~
i l | ~-24
\ | —
| e eaase sasT]
. ERGR e A “Nu,“ijjﬁxf—sg
4 —_— N Y \ 11
r#' B E, '%K"’—54
50ﬁr~ 3 M| It ! 1
| et |y
l ' S ACBE IBES S EVARE ‘
I //2\/ % tH Lﬁ;@rvj ﬁ —5/
] 3¢ —| Ty 32
i > u.%-'—.':—H“-.”' M
10 — T et T—50
LT ‘jEJ"»TD\}’W'“"I}
PR E RN AR ]
/i ‘ - -28
57 : ---
74 o
Y / .

Printed from Mimosa 02/03/08

14:07:32 Page: 38



WQ 97/47264

PCT/US97/09978

26

9/13
0
50 ~ /3 4
Jo \
S S
l . Y
! S S At

- —_— I".?f::’_—":"’wq‘w“’_*""_“" ~.\_5/

= I
———

Printed from Mimosa 02/03/08 14:07:32 Page: 3%



WO 97/47264 PCTUSY97/09978

10713

Printed from Mimosa 02/03/08 14:07:33 Fage: 40



WO 97/47264 PCTNIS97/09978

11713

50~ e 26

56— /;_::1—*‘ AR DR ~—32

Printed from Mimosa 02/03/08 14:07:33 Eéoe: 41



WO 97/47264 PCT/US97/09978

12713
O
50\ ; /34 26
[
|
70
|
Y
1
72
ﬁ
|
74

Printed from Mimosa 02/03/08 14:07:33 Page: 42



WO 97/47264 PCT/US97/09978

13/13

Printed from Mimosa 02/03/08 14:07:34 Page: 43



INTERNATIONAL SEARCH REPORT

inte: ona! Apphcaion No

PCT/US §7/09978

A. CLASSIFICAYTION OF SUBJECT MATIER

IPC 6  A61F13/15

Acccrding tc International Fatent Classiticaticn (IPC) or to both national classFication and IPC

B. FIELDS SEARCHED

Minimum cocumentation searche o (classiication system toliowed by clostiticaticn eymbols)

IPC 6 A6lF

Documentation searchec other then minimum aocumeNtation 1o the extent that auch documents are inciuded in the fields searchec

Erecironic dats base consuled cunng the intemationat search (neme ot dote tase and, where practical, search terms used)

C. DOCUMENTS CONSIDERED YO €€ RELEVANT

Category ¢ | Citation of document. with indicabon, where approgtiate. of the reievant possages Relevant tc ciaim No.

X WO 95 20932 A (PROCTER & GAMBLE) 10 August 1-3,5-9
1995

see page 36, paragraph 2 - page 38,
paragraph Z; figures

X WO 95 08311 A (PROCTER & GAMBLE) 30 March 1-10
1995 '

see page 11, paragraph 1

see page 17, peragraph 1 - page 20,

paragraph 1

see page 27, paragraph 1; cliaims; figures

X WO 95 03765 A (PROCTER & GAMBLE) 9 1-1¢

February 1995

see page 25, line 15 - line 26; claims;

figures

-/--

"Fuvth:rdocumentrmrlmlod-m the continuation ot box C. Fatent lemily-me mbers aré listed in annes. .

° Speciai categories of cted gocuments .

‘T" lotet dooument published attet the intersaticnal filing cate
ot pricrity date anc not in confict with the appkcation but
cited to unoeratand the principle of theory unoerlying the
invention

*A* gdocument getining the general state of the art whioh is not
considered 1o be of particular felevance

*E* earhier docume nt but published on or after the intemational *X* dacument of particular relevanoe ; the claimed invention
filing date . . X cannct be considered novel o7 cennot be considerec to

‘L* document which may throw doubt on priorty claim(s) os invoNe an inventive staf when the accument & taken alone
which is cited to establih the publication date of another

e . i . . .
citafion or other apecial 080N (88 specitied) Y* document of particular relevance ; the olaimed invenhon

cannot be conaidered to invoive an inventive step when the

*O' dooument reterring tc an oral disclosure, use, exhidition or cocument is combined with one or more other such doou-
cther means ments, such combinotion being obvious tc 2 person skiled
*P* document published priof 1o the international filing date but in the ant. - - -
{ater than the pnonty aste cisimed *8° document member of the same patent family
Date of the actual compietion of the international ssarch Date of msiling of the intemationa! search 1eport

16 October 1997 13,141 97

Name and maibng aco ess of the 1S5 Authorized ofticer
European Petent Ottice, P.E SEN1E Fatentiaan £
NL - 2280 HV Rijawijs
Tel. (#31.70)340-2040. Tx. 31 651 epo nl.
Fax: (+31.70) 340-301¢ Douskas, K

rarn PCTASAFIG inssnna sheel] (Julv 1857

. ... __ page 1 of 2

Printed trom Mimosa 02/03/08 14:07:34 Page: 44



INTERNATIONAL SEARCH REPORT

Intet,

onai appiication No

PCT/US 97/00997¢&

C.(Continuation) DOCUMENTS CONSIDERED 7O BE RELEVANT

Category * | Citation of cocument, with indicahen, where appropriote, c! the relevant passages

Reievant ic claim No.

X,P WO 97 01996 A {PROCTER & GAMBLE)} Z3
January 1997

see page 6, paragraph 1 - page 12,
paragraph 2; claims; figures

A WO 96 13237 A (MCNEIL PPC INC) 9 May 1996
! see claims: figures

1-10

—t

£ orm PCINSAR210 (contnuation of secona sheel) (Juty 1992}

page 2 of 2

Printed from Mimosza 02/03/08 14:07:34 Page: 45




INTERNATIONAL SEARCH REPORT

inten onat Apphication No

PCT/US 97/0897&

Intormation on patent tamily members

[— Paten! document Fublicalion ] Patent tamily Putthication
cited in search repant date l member(s) date

W0 952093z A 10-08-95 AU 1700195 A 21-08-95
AU 1838595 & 21-08-95

CA 2182570 A 18-08-95

CA 2182571 A 10-08-95

CN 1144472 A 05-03-97

CN 1144474 A 05-03-97

CZ 9602332 A 16-04-97

EP 0742705 A 20-11-96

F1 863077 A 03-10-96

HU 75893 A 28-05-97

NO 963196 A 04-10-96

WO 9520931 A 10-08-95

US 5591150 A 07-01-97

US 5558657 A 24-09-96

US 5558663 A 24-09-96

ZA 9500865 A 15-03-96

AU 4905196 A 21-08-96

WO 9623472 A 08-08-96

Zh 9600706 A 25-07-96

WO 9508311 A 30-02-95 AU 7368394 A 20-02-95
AU 7370394 A 20-02-95

AU 7370494 A 20-02-95

AU 7474994 A 20-02-95

AU 7799654 A 10-04-55

AU 7832494 A 03-04-95

BR 9407132 A 10-09-96

BR 9407590 A 07-01-97

CA 2167272 & 02-02-95

CA 2167273 A 07-02-95

CA 2167376 A 02-02-95

CA 2170492 A 23-03-95

CA 2170589 A 30-03-95

CN 1131386 A 18-09-96

CN 1133555 A 16-10-36

CZ 9600181 A 14-08-96

CZ2 9600786 A 16-10-96

EP 0774942 A 28-05-97

EP 0710097 A 0B8-05-96

EP 0710098 A 08-05-96

t-omm PCTNSAZ210 ipatent tamity anner) (July 1987°
page 1 of 2

Printed from Mimosa 02/03/08 14:07:35 Page: 46



INTERNATIONAL SEARCH REPORT

inter anat Apphcation NG
ntormation on patent lamily mem| (23
iormaten en parerttamlly membe PCT/US 97/0997&
Patent document Publication Fatent 1amily Publicatior
cited in search repont date member(s) cate
w0 9508311 A EP 0710099 A 08-05-96
EP 0720463 A 10-07-96
EP 0726751 A 21-08-96
Fl 960274 A 20-03-96
HU 74125 A 28-11-96
HU 76312 A 28-08-97
JP 9501335 1 10-02-97
JP 9500558 1 21-01-97
JP 9500559 1 21-01-97
JP 8500562 1 21-01-97
JP 9502634 T 18-03-97
JP 9502897 7 25-03-97
NO 968234 A 22-02-96
NO 961050 A 20-05-96
NO 961095 A 20-05-96
W0 9503022 A 02-02-95
WO 9503023 A 02-02-95
W0 9503024 A 02-02-95
WO 9503025 A 02-02-85
- . . WO_ 9507675 A 23-03-95
US 5558663 A 24-09-96
WO 9503765 A 09-02-95 US 5518801 A 21-05-96
AU 7370294 A 26-02-95
BR 9407220 A 17-05-96
Ch 2168771 A 09-02-95
CN 1132471 A 02-10-9¢
CZ 9600307 A 17-07-96
EP 0712304 A 22-05-8¢6
Fl 960495 A 02-04-96
HU 73593 A 28-08-96
JP 9501847 1 25-02-97
NO 960424 A 02-04-96
WO 9701996 A 23-61-97 AU 6277096 A 05-62-97
W0 9613237 A 09-05-96 AU 4134696 A 23-05-96
EP 0738135 A 23-10-96
|
Form FCINSARIG (patent tnmily annax) (July 1982)
page 2 of ¢

Printed from Mimosa 02/03/08 14:07:35 Page: 47






	2002-04-22 Foreign Reference

